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IS : 9856 - 1981

Indian

Standard

TEST CODE FOR POTATO PLANTERS
0. FOREWORD

0.1 This Indian Standard was adopted by the Indian Standards Institution on 29 June 1981, after the draft finalized by the Soil Working Equipment Sectional Committee had been approved by the Agricultural and Food Products Division Council.
0.2 Potato cultivation is increasing in the country and it ranks amongst the important cash crops. However, the main bottleneck in increasing the area under potato cultivation has been its high labour requirement for planting, earthing, etc. In order to ensure timely operation and reduce labour requirement and cost of operation, potato planters are being adopted in the country. It is intended that this standard would help in testing the planters on a uniform basis. 0.3 In Punjab preparation Agricultural ISO/DIS Method of this standard, assistance has been obtained from University, Ludhiana in addition to the following: for planting - potato planter Organization for Standardization.

569 l- 1980 Equipment of testing. International

SHARMA ( A K ) and SRIVASTAVE ( B C ). Potato Planter-cumInter-cultivator Technical Bulletin. Indian Agricultural Research Institute, New Delhi. 0.4 In reporting the, result of a test or analysis made in accordance with this standard, if the final value, observed or calculated, is to be rounded off, it shall be done in accordance with IS : 2-1960".

1. SCOPE 1.1 This standard
2. TERMINOLOGY covers the methods for testing ofpotato planters.

2.0 For the purpose of this standard,
2.1 Accumulations-The equal or less than one-third

the following

definitions distances distance.

shall apply. which are

number of planting of the actual planting

* Rules for rounding off numerical values ( rezrised ).

3

IS : 9856 - 1981 2.2 Actual Planting Distance - Mean value of at least distances measured without missed and accumulated tubers. 100 planting

2.3 Coefficient of Variation - It is the variation of the tuber within a row expressed as percent of actual planting distance. 2.4 Elevating Errors - In case of planters with or double fed bottom boxes or other material units. cup elevators,

distance

empty

2.5 Indicator of the Tuber Form It is tuber form dimension determined from the maximum length, width and thickness of the tubers according to the following equation: Indicator = Length* Width x Thickness x 100

NOTE-The average indicator of a potato batch is determined from the indicators of at least 30 tubers and would be classed as under: Tuber Form Round Oval Long Very long Indicator 100 to 161 to 241 to above 160 240 340 340

_

2.6 Misses - The number more than twice the actual 2.7 Number of Rows by the planter.

of planting distances planting distance. The number

which

are equal

to or

of rows formed from the

at the same time tuber equal to the tuber-

2.8 Planting Depth - The distance ground surface on the ridge. 2.9 Planting Errors distribution in a row. The

top of the the desired

deviations

from

NOTE - Planting errors are the number of misses and accumulations percentage multiplied by the rated tuber distances.

expressed as a

2.10 Planting Frequency minute per ridge. 2.11 Rated manufacturer 2.12 Row rows.

-

The

average

number

of tubers

planted by

per the

Planting Distance -Planting in the operating instructions. Spacing The centre to centre

distance distance

indicated between

adjacent

4

IS : 9856 - 1981 2.13 Square Measure - In case of sieve separating on squared-wire clothing, the square measure of a potato batch indicates the mesh width of both sieves, between which the potato batch had been sifted. The mesh width being graduated from 25 to 55 mm in 5 mm steps. 2.14 Tuber Density-The Tuber density = number of planting spots per hectare.

10s Average tuber distance (cm) x Row spacing(cm) The centre to centre distance between adjacent

2.15 Tuber Distance tubers in a row. 2.16 Tuber Mass -

The mass of a potato tuber.

NOTE- The average mass of tuber of a potato batch should be determined by means of weighing at least 30 tubers.

2.17 Tuber Quantity expressed in t/ha. Tuber quantity = 100 AND

Mass

of potatoes

planted

per hectare

area

Tuber mass (g) Average tuber distance (cm) x Row spacing (cm) PREPARATION OF THE PLANTER FOR

3. SELECTION TEST

3.1 Selection - For commercial test reports, the planter shall be selected at random from the production line as directed by the testing station. The planter shall be complete with all its usual accessories and in condition generally offered for sale. The planter shall be new and should not be given any special treatment or preparation for test. The manufacturer may submit prototype for confidential test report. The nature of test report required by the manufacturer shall be stated. 3.1.1 The manufacturer shall supply a specification sheet of the planter consisting of the items listed in the specimen report in Appendix A, as well as any further data required to carry out the tests. 3.2 Preparation of the Planter for Tests, Running-in and Preliminary Adjustments 3.2.1 The planter shall be run-in by the manufacturer before test, under his supervision in accordance with his usual instructions to users and in collaboration with the testing station. The planter shall be checked for its completeness. Particular attention shall be paid on transmission system and other moving parts, bearings, function of metering mechanism, tightness of various nuts and bolts. 5

IS : 9856 - 1981
3.2.2 The test report shall state the place and duration of running-in.

3.2.3 The manufacturer may make adjustments during the period the planter is prepared for tests. These adjustments shall not be changed during the tests. In case it is found necessary to change the settings, alterations made shall be reported. 4. INSTRUMENTATION

4.1 The accuracy
errors as follows:

of measuring

instruments

shall have maximum _* 0.5 kO.2 percent

allowable

a) Rotational b) Time, c) Length, d) Force, e) Mass, kg s

speed, rev/min m or mm

4 0 * 5 percent * 1-O percent 4 0.5 percent

N pressure, kPa "C

f ) Atmospheric g) Temperature h) Atmospheric j ) Soil moisture

40.2 f2 f0.5 f 0 * 5 percent

of fuels, etc, "C temperature,

5. TESTS 5.0 The planter 5.1 Laboratory 5.1.1 General 5.1.1.1 Checking of specijcations
5.1.1.2 5.1.1.3 5.1.2 Checking of material of construction Visual observations and adjustments shall be tested in the laboratory as well as in the field.

Tests

Metering Calibration Efect

5.1.2.1 5.1.2.2 5.1.2.3

of depth of tuber in hopper" of planter*

E$ect of inclination

*These tests are to be conducted in automatic feeding planters.

6
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5.1.3 5.1.4 5.2 Germ Damage Determination Elevating Errors

Field Test

5.2.1 Short Run Tests
5.2.1.1 5.2.1.2 5.2.2 Quality of work Power requirement

Long Run Test Rate of work Field eficiency and labour requirement Effectiveness of covering device

5.2.2.1 5.2.2.2 5.2.2.3 5.2.2.4 5.2.2.5

Ease of operation and adjustments Suitability and soundness of construction

6. LABORATORY

~TESTS

6.1 General

Tests
by the

6.1.1 Checking of Specijications - The specifications supplied manufacturer shall be checked and reported in Appendix A.
6.1.2 Checking of Material - The material of construction components of the planter shall be reported in Appendix B. 6.1.3 visually 6.2 Visual Observation and observations

of various

and Adjustments - The planter shall be examined given in Appendix C shall be reported.

Metering

6.2.1 Calibration - This shall be done by mounting the planter on a test rig ( to obtain horizontal level of planter in lifted position ) and giving the positive drive to metering mechanism corresponding to the field speed ( 2.4 km/h for animal-operated planter and 5 km/h for tractor-operated planter ). After setting the planter as per the instructions of the manufacturer as well as speed of metering mechanism and filling the hopper with well
7

IS : 9856 - 1981 graded potatoes of round, oval and long form ( one form at a time ), requisite number of revolutions shall be given to the drive wheel of feed metering mechanism. Potatoes dropped from different tuber tubes shall be collected separately and weighed. From the data, obtain the following: a) Variation b) Variation c) Variation from the desired total seed rate, from the average seed rate in each tube; within the tubes. and

6.2.2 Effect on Seed Rate Due to Depth of Tuber in Hopper-This test is to be conducted in case of -automatic feeding planters. The planter shall be operated under the conditions specified in 6.2.1 by filling the hopper at its full capacity, three-fourth, half and one-quarter capacity. The seed rate should be obtained at each hopper filling level and variation, if any, shall be reported. 6.2.3 E$ect on Seed Rate Due to The Inclination of Planter - In case of automatic feeding planters, the effect of inclination of planter shall be observed by operating it under the condition specified in 6.2 and positioning it up to 8" slope sideways on test rig. The variation ofseed rate due to this side slope shall be reported in comparison to the horizontal position of the planter. 6.2.4 The data shall be recorded in Appendix D. 6.3 Germ Damage Determination

6.3.0 Germ damage and germ fracture depend on the sort, the numbers, the elasticity, the length of the germs and their arrangement on the tubers. Potatoes having germ length of 3 to 5 mm are slightly pregerminated, with a length of 5 to 15 mm are medium pregerminated and with a length of 15 to 25 mm are strongly germinated. 6.3.1 The germ fracture test shall be carried out, with green germs of medium resistance having a length of 10 to 15 mm, on a stationary test bench with different planting frequencies. 6i3.2 The test shall be repeated four times and data shall be reported in Appendix D. 6.4 Determination of Elevating Planters or Metering Units Errors in Case of Cup Elevator sound

6.4.1 To determine elevating errors, samples of non-sprouted, potatoes shall be prepared as follows.

IS : 9856 - 1981 6.4.1.1 Commercial seed tubers of several size grades and varieties are mixed thoroughly, and size graded through square sieves in 5 mm steps ( see 2.13 ) . Each grade is then sub-divided according to tuber length, and test samples I, II and III prepared by mixing size grades/tuber lengths as follows.
SquareMeature
35p 40145 45150 50155 Test sample Iup to 45 mm Up to51 Tuber length h Up to 56 mm Up to 63 mm Up to 73 mm Up to 79 mm II 7 Up to 67 mm Up to 78 mm Up to 87 mm Up to 97 mm III

mm

up to 57 mm Up to 64 mm I

6.4.1.2 Test sample I contains predominately II oval and test sample III long tubers.

round tubers,

test sample

6.4.2 The planting machine shall be driven on a test bench by means of an engine with infinitely variable speed control. The hopper shall be fed with at least 50 kg per row of a test collection and the elevating errors shall be determined at planting frequencies of 80, 100, 120, 140, 180, 240, 300, etc. When one-quarter of the hopper is discharged, it should be re-charged. 6.4.3 The test shall be repeated in Appendix D. 7. FIELD TESTS four times and data shall be recorded

7.1 Pre-test Observations 7.1.1 Field Condition - The planting is done in well prepared seed bed, that is, at least 15 cm deep, firm, fine structure, smooth and level, relatively free of surface trash and a good moisture content. Type of soil, average moisture content, resistance of penetration and bulk density shall be reported. For efficient operation, the length of the run shall not be less than 50 m.
7.1.2 Qua&y of Seed-At least two varieties of round, oval and long grade potatoes with a square measure of 35145 and 35155 mm shall be used. 7.1.3 Hitching of the Planter - Attach the planter to the animals or tractor. In case of mounted type, adjust the top link to level the frame of the planter. Sway bars ( stabilizer chains ) attached to the lift arm of the three-point hitch should be adjusted to prevent side swing of the planter.

'

IS : 9856 - 1981 7.1.4 Depth Adjustment - Before starting the planting operation, run the tractor to a distance of 5 to 10 m and measure the depth of working. In case it is necessary to change the planting depth lower or raise the furrow, opener( s ). The planting depth may also be changed by lengthening or shortening the top link of the hitch. The width and height of ridge can be changed by adjusting the ridgers and the position of their wings. 7.2 Precautions - The precautions given under 7.2.1 taken while conducting the test of planter in field. 7.2.1 Before of the machine starting the planting operation, check to ensure safe and reliable operation. to 7.2.11 shall be parts

the various

7.2.2 Do not move the planter in backward direction are in the ground, as this may damage the machine.

when the openers

7.2.3 When crossing bunds and ridges with the planter, avoid the openers and ridgers from penetrating the bunds, causing them to be bent or broken. 7.2.4 against Occasionally check any clogging. the tuber layer trash, in the seed hopper periodically clean to guard the tools

7.2.5 When planting working in the soil.

in plots having

7.2.6 Do not allow any person to stand during its operation and transportation. 7.2.7 7.2.8 7.2.9 7.2.10 Do not load the hopper Do not keep the planter Do not transport Do not disconnect

on the frame

of the planter

while the planter in lifted position with

is in operation. when not in operation. filled.

the planter the loaded

the hopper

planter

from tractor.

7.2.11 While using the tractor as prime mover, the gears selected during the test shall be the fastest gear in which satisfactory and safe operation in normal field condition is obtained. The limiting factor for further increase in forward speed shall be reported. The gears selected for trial at the start of test shall not be changed during trial except at the time of turning. The throttle setting ( corresponding to rated speed of engine ) shall not be disturbed during test. 7.3 Short-Run Tests Operate the planter with potatoes ( see 7.1.2 )

7.5.1 QuuZ$ of Work -

10

IS :98564981
in hopper a) b) c) d) e) f) g) for at least 100 m length and observe the following: Number of rows and row spacing, Depth of planting at a minimum of five places, Size of ridges at a minimum of five places, Number of misses, Number of accumulations, Number of damaged or brushed potatoes, and Tuber density. .

7.3.1.1 The damaged or brushed potatoes should be planted normally under well seed bed condition and after germination the percentage of damaged potatoes should be obtained from the non-germinated potatoes out of those planted. 7.3.1.2 The tests at 7.3.1 and 7.3.1.1 shall be repeated four times with each type of potatoes. 7.3.1.3 Record the data in ( 1) of Appendix E. 7.3.2 Power Requirement
7.3.2.1 For trailed rplanter

a) Insert a dynamometer in the hitch to measure the draft. The draft is defined as the horizontal component of the pull, parallel to the line of motion. If the line of pull through the dynamometer is not horizontal then measure the angle, the line of pull makes with the horizontal component ( draft ). b) Lay off a space of 50 m in the middle of a long row and mark each end of this space with an easily distinguished pole. If the field is small, shorter row length may be taken. Divide this marked space in a minimum of five runs. c) Start the planter well in advance of the first pole marker and be sure it is operating smoothly when it reaches this pole. As the planter travels the marked run length, record the dynamometer reading. The more the readings taken the better the results are. Calculate the average of all the readings taken within a particular run. A stop watch or other accurate time piece should be used to record the time for the planter to traverse the marked run. From this value calculate the speed of travel in metres per second. Also calculate the wheel slip. d) Compute where the power as follows:
P =DxS P = power in kW D = draft in kN

S = speed in m/s

11
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e) Repeat

the procedure indicated in ( a ) to ( d ) at least twice to arrive at average power requirement.

7.3.2.2 For mounted planter a) Lay off a space of 25 m in the middle of a long row and mark
each end of this space with an easily distinguished this marked space in a minimum of five runs. pole. Divide

b) Attach

a direct reading dynamometer in the front of tractor. Use another tractor to pull the tractor on which the planter is attached. The speed of the towing tractor should be matched with the speed of normal operation. the planter well in advance of the first pole and be sure it is operating smoothly when it reaches this pole. As the planter travels the marked run length, record the dynamometer reading. The more the readings taken the better the results are. Calculate the average of all the readings taken within a particular run. A stop watch or other accurate time piece should be used to record the time for planter to traverse the marked run. From this value calculate the speed of travel in metres per second. Also calculate the wheel slip. the planter from the tractor and record the draft required only to pull the tractor with which the planter was attached in the same manner as in ( c ) above. Take care that the tractor is pulled at the speed as in the case of ( c ). the draft of the planter by deducting the draft of tractor [ as obtained in ( d ) ] from the draft of planter and tractor [ as obtained in ( c ) 1. the power in accordance d ). with the procedure as given

c) Start

d) Detach

e) Obtain

f > Calculate
9) Repeat

in 7.3.2.1(

the procedure ( a ) to ( f) a minimum at average power requirement. in ( 2 ) of Appendix

of twice to arrive E.

.

7.3.2.3 The data shall be recorded

7.4 Long Run Test - The planter is to be operated for about 40 h at . . stretches of 5 h each in fields. The following shall be observed ~during the run period and data recorded in Appendix F.
7.4.1 Rate of Work - During the run period continuous records shall be kept on net operating time, stoppages, reasons for stoppage, actual area covered and forward speed. Field efficiency shall also be calculated. 12

IS : 9856 - 1981 7.4.2 Labour Requirement - Number, type and description of jobs for operational staff involved shall be recorded. Records shall also be maintained separately for man hour needed for daily maintenance and servicing of planter. 7.4.3 Effectiveness of Covering Devices - During the operation of planter number of tubers uncovered shall be recorded and uncovered tubers per unit area shall be calculated. 7.4.4 Ease of Operation and Adjustments - Detailed observations shall be recorded on these aspects based on field observations and daily maintenance/ servicing of the planter. 7.4.5 Suitability and Soundness of Construction - All the breakdowns, repairs, modifications and replacement of parts alongwith any special adjustment made on the planter during test period shall be recorded. 8. SUMMARY REPORT

8.1 A summary report as given in Appendix G shall be compiled.

APPENDIX A (CZuuses 3.1.1 and 6.1.1 )
SPECIFICATION SHEET FOR POTATO PLANTER
in by Testing Engineer

To be Filled
F------T Manufacturer

1. General

4 b) 4 4
'

Name Type Make Serial No. Model Year of manufacture 13

e> f>

IS : 9856 - 1981 To be Filled in by A \ Testing Engineer Manufacturer

I
2. Ridgers

Number of ridgers Method ~of changing of ridge spacing Range of spacing Soil covering device Method of adjustment of height of soil-covering device Wing width ( range ) Method of changing of wing-width Depth control 3. Metering Mechanism

No. of openings, if ring type No. of cups, if cup-type Drive details Speed ratio of shaft of seed metering device to ground wheel axle Internal diameter of seed tube Provision of shovel in front ~of seed tube Size of shovel Height of lower end of seed tube i) from the ground from the lower end of the shovel ii) attached to seed-tube 4. Ground a) b) c) d) 5. Frame a) Type b) Provision 6. Operator's 4 b) c) d) for changing of row spacing Wheel Details

Type

No. of wheels Type of wheels Size Method of transmitting

power to feed-shaft

Seat

Type Length and width/diameter Distance from centre of seat to hopper Provision of foot support 14

edge

IS : 9856 - 1981 To be Filled in by A \ Testing Engineer Manufacturer

I Xopper a) Capacity b) Type c) Thickness of hopper sheet rype of Hitch and Its Detail

Dverall Dimensions a) Length b) Width c) Height Power Requirements Number Number of Greasing Points of Oil-Holes

Any Other Detail

APPENDIX B (Clause 6.1.2 )
DATA SHEET FOR MATERIAL
SL No. -_ (1) 9 ii) iii) iv) v) vi) vii) viii) Frame Hitch connections unit wheel opener shank Metering Bearings Ground Furrow Share present in the planter should also be NAME OF COMPONENT (2)

OF CONSTRUCTION
SECTION OR SIZE (4) HARDNESS, IF HARDENED (5)

MATERIAL (3)

Mouldboard

Clamps ix) NOTE -The material for other components indicated as this list is not exhaustive.

TEKTIN~ ENGINEER

15
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APPENDIX C ( Clause 6.1.3 )
DATA SHEET FOR VISUAL OBSERVATIONS

AND ADJUSTMENTS
1. Observations

a) b) c) d) e) f) g)

Adequacy of protection of bearings against the ingress of dust Provision for lubrication of moving parts Provision for belt or chain tightening Adequacy of anti-corrosive coatings Tightness of bolts, and nuts, and other fasteners Condition of welding of seams Other observations
for

2. Adjustments a) b) c) d)

Tuber distance Row spacing Depth of planting Tuber size TESTING ENGINEER

APPENDIX D (Clauses 6.2.4, 6.3.2 and 6.4.3)
DATA 1. Date of test 2. Rev/min 3. Rev/min 4. Capacity of ground of metering of hopper wheel at a speed of . . . . . . km/h device at a speed of . . . . . . km/h SHEET FOR LABORATORY TESTS

5. Potato characteristics

a) Varieties used b) Tuber indicator c) Tuber mass for each indicator 6. Calibration a) Test data 16
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LATE SET~NG SQUARE MEAWRE (2) TEST No. (3) -----Miss OF TUBERS FROM EACH FURROWOPENER, kg ----h, G, 6 6 (21 Miss OF TUBER FROM ALL FURROW OPENERS, kg (9)

--

(1)

b) Variation c) Variation d) Variation 7. Effect of Hopper a) Test data

from the rate setting from average seed rate in each tube within the tubes Filling

SQUARE MEADJRE OF TUBER -_ (1)

FULL (2)

SEEDRATE AT HOPPER CAPACITY ' --ONE-QUARTER HALF THREE-FOURTH (5) (4) (3)

b) Variation 8. Effect

observed.

of Inclination

a) Test data
SEED RATE AT SQUAREMEASUREOF TUBERS (1) HORIZONTAL POSITION (2) INCLINEDPOSITION (3)

b) Variation

observed 17

IS : 9856 - 1981 9. Germ Damage Determination
TEST No. (2) 1 SPEEDOF METERING UNIT (3) GERM FRACTURES NUMBER (4) PERCENTAGE (5)

LENGTHOF GERM (1)

10. Determination

of Elevating Error
TEST No. (2) 1 2 3 SPEEDOF METERING UNIT (3) ELEVATING ERROR

SQUAREMEASURE OF POTATO (1)

t

4 TESTINGENGINEER

APPENDIX E (Clauses 7.3.1.3 and 7.3.2.3 )
DATA SHEET FOR SHORT-RUN 1. Quality of Work a) Field conditions : i) ii) iii) iv) Type of soil Average moisture content Resistance of penetration Bulk density FIELD TEST

b) Tuber characteristics i) Variety ii) Tuber indicator iii) Square measure 18
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TEST

No.
m

II

Db

w

N

-

2

TEST No.

5

TOTAL MARKED SPACE,

$jY LENGTH OF RUN, m SPEED OF TRAVEL,

UlrPWN-._/

G

RUN No.

.~

s

km/h SPEED OF METERING

z 2 ;;; E LENGTH OF RUN, m 2 TIME SPENT TO COVER THERUN, s SPEED, m/s REVOLUTION OF WHEEL TO ' s
COVER THE

UNIT, REV/MIN DEPTH OF PwTrr&, cm

5

SIZE OF RIDGES, cm

`3

No. F g

Rm

s

PERCENT

WHEEL SLIP, PERCENT AVERAGE DRAFT OF PLANTEI

`Gi

No.

9 ," 22

g

WITH TRACTOR,

kN

`=
s

AVERAGE DRAGS OF TRACTOR, kN AVERAGE DRAPE OF `= c `= .!2 No. p PERCENT g

I g

PLANTER, POWER,

kN

`;= .!z

kW

`= I2

PLANTING DISTANCE
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APPENDIX ( czuuse 7.4 )
TEST DATA FOR LONG-RUN 1. Field Conditions
a) b) c) d) Type of soil Average moisture content Resistance of penetration Bulk density

FIELD TESTS

2. Tuber Conditions a) Variety b) Tuber Indicator c) Square measure 3. Rate of Work a)
FIELD No.

and Field Efficiency

Test

data
TIME SPENT ___STARTING TIME (4) ENDING TIME (5) ___TIME SPENT (6) STOPPAGE ~ REASON PERIOD (7) (8) AREA COVERED

FIELD SIZE, m ~~ WIDTH LENGTH (2) (3)

(1) --~

(9)

b) Effective field capacity, ha/h c) Average theoretical field capacity d) Field efficiency 4. Labour Requirement a) Person needed for operation b) Man-hour spent for servicing 5. Effectiveness

of Covering Device

a) Number of uncovered potato b) Area of field c) Uncovered potatoes per ha

IS : 9856 - 1981 6. Ease of Operation and Adjustments

a) Planter trails behind the source of power satisfactorily b) It is easy to plant in straight and uniform rows c) The furrow openers clogg or not, if yes: i) Frequency of clogging ii) Time spent in clearing the clogging d) Provision for easy adjustment i) Tuber spacing ii) Row spacing iii) Depth of planting iv) Tuber size 7. Suitability a) b) c) d) e) and Soundness oE:

of Construction

Total period of operation Breakdowns, if any Major repairs carried out Ease of replacement of parts Major wear of any component

TESTINGENGINEER

APPENDIX (Clause 8.1 )
DATA 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. SHEET SUMMARY

G
REPORT

Name of manufacturer Model number and name of the planter Nature of test Planting rate Uniformity of planting Percentage of damaged potatoes Power requirement Total period of field run Field efficiency Details of visual observations Wear and breakdown, if any, Any other observation

TEWING ENGINEER

21

INDIAN ON SOWING IS : 3310-1965 6316-1971 6813-1973 6816 ( Part 6816 ( Part 6816 ( Part 6816 ( Part 6817 ( Part 6817 ( Part 7926-1975 8781-1978 9219-1979 9855-1981 ( Part ( Part

STANDARDS

FERTILIZEX

AND

MANURE

APPLICATION

EQUIPMENT

Single row cotton seed drill, animal-drawn Test code for seed-cum-fertilizer drill Seed-cum-fertilizer drills I )-1973 Fluted feed roller type seed metering mechanism: Part I Seed feed rollers II )-1973 Fluted feed roller type seed metering mechanism: Part II Seed feed cut-off III )-1973 Fluted feed roller type seed metering mechanism: Part III Retaining ring and cover IV )-1973 Fluted feed roller type seed metering mechanism: Part IV Seed feed cup I )-1973 Plate type seed metering mechanism: Part I Seed plates II )-1973 Plate type seed metering mechanism: Part II Seed feed roller Classification of soil for testing of agricultural machinery Single row jute seed drills manually operated Seeding attachment for animal-driven cultivators Glossary of terms relating to sowing, planting, fertilizer and manure application equipment I )-1981 Glossary ofterms relating to tillage and inter-cultivation equipment: Part I General terms II )-1981 Glossary ofterms relating to tillage and inter-cultivation equipment: Part II Terms relating to equipment.

